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Introduction: Staphylococcus aureus is one of the leading agents of infections in burn centers. 
These microorganisms, particularly methicillin resistant isolates (MRSA), can be colonized in the 
nose of staff as well as colonization in hospitalized patients. So, they can provide potential source for 
spread of nosocomial infections especially in hospitalized patients at surgery or burn wards. 
Since dissemination of these strains has serious consequences such as long hospitalization, recurrent 
infections, septicemia and even death, this study was done to investigate molecular characteristics 
and genetic relation in S. aureus isolated from wounds of hospitalized patients with those from nose 
of burn ward staff of Shahid Sadoughi Hospital in Yazd, 2018. 
Methods: Totally, 70 S. aureus from wound of hospitalized patientswere recovered. Also, nasal 
swabs were collected from 159 individuals working at forementioned healthcare centre for 
investigation and identification of S. aureus isolates using standard bacteriological methods. 
In the following, antimicrobial susceptibility, biofilm formation, and the presence of pvl (encoding 
Panton-valentine leucocidin toxin) and acme (encoding Arginine Catabolic Mobile Element) genes, 
were investigated. Typing of isolates was performed using SCCmec (Staphylococcal Cassette 
Chromosome mec) typing and sequencing of variable region of protein A encoding gene (spa typing). 
 
 
Results: The rate of S. aureus nasal carriers was 10.1% (16 of 159) of which 56.3% (9 of 16) were 
MRSA. Of 70 S. aureus isolated from patients wound, 42.9% (n= 30), were identified as MRSA. 
According to antimicrobial susceptibility testing, all of the isolates were susceptible to vancomycin, 
linezolid and quinopristin-dalfopristin. Mupirocin resistance was found in 11.4% and 1.8% of 
isolates from patients and staff, respectively. Incidence of multiple drug resistance was found in the 
most of isolates from patients (81.4%) and staff (81.2%). This proportion was 90% and 77.8% in 
MRSA isolated from patients and staff. 
The most prevalent SCCmec types in both studied groups were types I, III. Among S. aureus and 
MRSA isolates, the presence of pvl gene was detected in 65.7% and 56.7% of patients and 75% and 
66.7% of staff. The frequency of arc and opp cluster genes among MRSA from patients, were 67% 
and 40%, respectively. No MRSA isolates from staff, carry these genes. The ability for biofilm 
formation among MRSA colonizers in patients and staff were reported as 93.3% and 88.9%, 
respectively. 
Based on spa typing performed on selected MRSA isolates, the most prevalent types were related to 
t021, t3024 and t2253 in patients and t224 and t084 in staff. 
Discussion: The results of this study show the high prevalence of MRSA among hospitalized patients 
and individual staff of studied hospital the presence of MDR phenotype, high potential for biofilm 
formation and high prevalence of pvl gene and acme genes, can be proposed as facilitating 
agents in colonization and infection development. Additionally, finding a clonal complex among 
isolates from patients and more important, the accumulation of isolates from patients and staff in one 
clonal complex, is alarming for necessity of more serious infection control development in this 
hospital. 
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ایJPCR  ژنmecA .................................................................٥٩ 

ی :p] JOe	JÂe ژن :  ٣-4١٥ول J	 ه
F<د KE ن

 زJEmecA  ......................JایJ ل




 | PCRاد رد 
ز در @زن :  ٣-4١٦ول 
 :p] SCCmec .....................٦٠  

ر ر}> در J KایJه
 : ٣-4١٧ول I EPCR :p] SCCmec .....................................................٦١ 





  ٦١........... و ا	\
ل JایJه

ر ر}> در J KایJه
 : ٣-4١٩ول I EMultiplex-PCR   8 از[
D 
E K
  ٦١..... SCCmec type I-Vو اFXه

یA ژن  PCRاد رد 
ز در @زن :  ٣-4٢٠ول 
 :p]pvl ...............................................٦٢  

ر ر}> در  JایJ : ٣-4٢١ول I EPCR  ژنpvl .....................................................................٦٢  

ی :p] JOe	JÂe ژن :  ٣-4٢٢ول J	 ه
F<د KE ن

 زJEpvl ............JایJ ل
  ٦٣............. و ا	\

یA ژن  PCRاد رد 
ز در @زن : ٣-4٢٣ول 
 :p]tst ................................................٦٣  

ر ر}> در  JایJ : ٣-4٢٤ول I EPCR  ژنtst ......................................................................٦٤  

ی :p] JOe	JÂe ژن :  ٣-4٢٥ول J	 ه
F<د KE ن

 زJEtst  ..........................JایJ ل
  ٦٤و ا	\

یJ<TI Aه
K ژPCR Aاد رد 
ز در @زن :  ٣-4٢٦ول 
 :p]  درACME... ....................٦٥  

ر ر}> در J KایJه
 : ٣-4٢٧ول I EPCR  K
  ٦٥........................................ A ACME درژJ<TIه
ــ>Jـه
K ژA:  ٣-٢٨ـ4ول  ــ
یJOe [ـ :p	TI JÂeـ 
ه 	JـFــ>ـ ــ
ل  ACMEدر   JEـ
ـ زـ




یA ژن  PCRاد رد 
ز در @زن :  ٣-4٢٩ول 
 :p]spa ...............................................٦٦  

ر ر}> در J I EایJ : ٣-4٣٠ول PCR  ژنspa ....................................................................٦٦  

ی :p] JOe	JÂe ژن  : ٣-4٣١ول J	 ه
F<د KE ن

 زJEspa  .........................JایJ ل
  ٦٧و ا	\

 روش :  ٣-4٣٢ول E mO{E 8e>	 Aی
  ٦٩....................................... Jeو	>:O J	QسKE m 	ا

	س اورسJاAWI ایHوX ه
 K :  -4١ول
ران Eسـ>KJ و  اـE در LOـ A< E س

وم و DسـQ




J{ KاواA (در]ـ) JاAWI ایHوX:  -4٢ول[ا ـه از J AEـ8 ـ
8z در  اـ

ر>
ن JE AF<G ا
س [س: و 8 E–  .......................................................([اد (درb	٧٨  
ــ) JاAWI ایHو:  -4٣ول ــ>
ن  MRSAه
J{X KاواA (در]ـ 
رـE 8 درz
ــ ــ8 ـ ــه از J AEـ [ا ـ
  ٧٨	bاد (در])...................................................................  –JE AF<G ا
س [س: و 8 





ران Eســ>KJ و  اــE ا ــه از]

ر>
ن 	_\\Jp AF<G A یHد E 8 درz
 8J AE–  ([اد (درb	  .....................................٨٠  

و: دارویA ایHو4E-  :Xول Q Lb	 AX
E K

ران و MSSA  ..........8Jو  MRSAهE ٨٠[ا ه از  
4ول -  : 	 AاواJ{ K

ران Eسـ>KJ  و Jـ8 ـ
8z در   MRSAدر ایHوX ه
K [ا ـه  SCCmecهE
 AF<G  ن

ر>E–  ..................................................................................([اد (درb	٨x  
ــ>Jهـ
J{pvl  ، KاواA ژن  : -4٧ـول  در [ـایـ هـ
MDR (  K( و Qـ




ن AF<G اE 8J و KJ<سE ران
E –  ............................([اد (درb	٨٧  

K  : -٨ـ4ول   دارویJ{pvl AاواA ژن ـه : ـ 
وـ Qو ـ )MDR (  K
  ـه اـی 
ران   MSSAو  MRSAدر ـ[ Eـ
AF<G ن

ر>E 8J و KJ<سE –  ................................................................([اد (درb	٨٧  
ــ>Jـه
J{KاواA  : -٩ـ4ول  
وـ: ـ دارویTI arc  ،opp  AـQو ـ )MDR (  K
  MSSAو  MRSAدر ـ[اـی ـه
AF<G ن

ر>E 8J و KJ<سE ران
E  –  ........................................................([اد (درb	٨٧  

ر>
ن MRSA  AF<G[ای  ٢در  J{spaاواA 	 ه




ن  MRSAـ[اـی ـه
K ٢در  BURPـ	
یdـ½ و @ـ
spa  HX:  -١١ـ4ول  ـــE 8ـ
رـ ــ>KJ و Jـ Eـ
ران Eسـ
 AF<G–  ...............................................................................................([اد (درb	٩١  

ران Eســ>KJ و Jــ8 وا[ :  -4١٢ول E K

	س }Jاواo Aرت 	<ــmO{E 8e در ایHوX هاــ

ر>
ن AF<G   اورسE اد (در]).......................................................................  –درb	٩٢  





ر>E–  ...................................................................................([اد (درb	٩٢  

 ، oرت 	D ، mO{E X{ــر ژن ه
K :  -4١ول W Aو: داروی





ن MRSA AF<Gدر ایHوX هE 8 درz
 8J و KJ<سE ران
E-  .......([اد (درb	٩  
  % /1وی و 5داره 

Å اJ<eXو}رز :  ٣-1/١ی	Kو
D  لOح TBE  8 وGدا K

ل Eژل در  هD
 .........................KارyW٥٦ر  

KJ<I :  -1/١یE K

	س اورسAOI ه
ر...................................  اW@ دTE ح Kرو JE٧١ 

ی|:  -1/٢ی< :ZÂ :س	ر...........................................  
W@ :X
٧٢
>ل JE روK ح 
>ل   

ی|:  -1/٣ی< :ZÂ :س	  K
  ٧٣اTیK و XX اI ............................................KاfWز E روش ه

fز.................................................................................  	س: ZÂ: >`:  -/1ی	
I٧٣  

KJ<I اJgاف در روL ه
X ای`
د:  -E/1یE ی DNase  :ZÂ  دنE  
WوارJe .........................m٧س 





  nucژن  PCRاJ<eXو}رز ح\ل :  -1/٧ی E لg 
E [رز ی در
W@ 287در ژلbp ........................٧  

و: @>A ـ: راـ:: @>A :  -1/٨ـی Q KFXا AرـJE :O : :ده و ـ
E 	 ه
K رد اـ>;




  mecAژن  PCRاJ<eXو}رز ح\ل :  -1/٩ی E لg 
E [رز ی در
W@ 286در ژلbp .....................٨١  

  pvlژن  PCRاJ<eXو}رز ح\ل :  -1/١٠ی E لg 
E [رز ی در
W@ 150در ژلbp .......................٨٢  
ــی  ــل :  -1/١١ـ 
 gل  SCCmec	 ه
K ژن  Multiplex-PCRاJ<eXو}رز ح\ـE ــ 
رز ی در]ـW@ در ژل
 K

هE359bp  518وbp...............................................................................................٨  

ه
opp Kو  arc/ــ.ه, ژ*(  PCRاJ<eXو}رز ح\ــل :  -1/١٢ــی E لg 
E رز ی در]ــ
W@ در ژل 
1183bp  KاJEopp 1946 وbp  KاJEarc................................................................................٨x  

  spaژن  PCRاJ<eXو}رز ح\ل :  -1/١٣ی E لg 
E [رز ی در
W@ 400-300در ژلbp ................٨٨  
  ٨٩...................................................... ..spa-typeاJ<eXو}JوJWام و ردی¾ 
زK ژن در :  -1/١ی 
  ٩٣................................. JeELISA ReaderوO: ه
 K	 mO{E X	  JoODا: :  -1/١Eی 

یسـ K 	ا
ی A	mO{E X در [ای ه
K :  -5١دار Q س اورسدر]ـ	
 MSSAو  MRSA اـ
 .........................................................................AF<G ن

ر>E 8J و KJ<سE ران
E٩٣  
  % 5ی; و )% ه




	J{ Aم رQQح	ح Jg ١٢٩................................................... در 
٢)% 5ره : 
  ١٣١.......................................................................................ر
ی: 
٣)% 5ره : 
>J .........................................................................................١٣٢  
  I١٣٣ اTGق......................................................................................... :)% 5ره 




p _س AرJE :سX ١٣٤  
)% 5ره :  ....................................................................O	8 اeXا Aت ای
Tg١٣٥ا  

ت ایA ا JOIیری........  :٧)% 5ره Tg١٣٦........................................................ ا  
  ١٣٧حA اJ<eXو}JوJWام ردی¾ 
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